Nature of thrombin-induced sustained increase in cytosolic calcium concentration in cultured endothelial cells.
It has recently been appreciated that thrombin induces the retraction of endothelial cells resulting in an alteration of the integrity of the monolayers. We studied thrombin-induced changes in cytosolic calcium concentration (Ca2+i) using microfluorometry of fura-2-loaded single cells, cell topography (scanning electron microscopy), and cytoskeleton (rhodamine phalloidin) in endothelial cells. Thrombin caused an initial and sustained phase of an increase in Ca2+i. Pretreatment with pertussis toxin abolished both phases of Ca2+i response. Sustained phase of thrombin effect required extracellular calcium. Pretreatment of endothelial cells with indomethacin protracted the sustained phase, whereas a lipoxygenase inhibitor, nordihydroguaiaretic acid curtailed it. Thrombin caused a marked retraction of confluent endothelial cells coincident with the sustained phase of Ca2+i response. This was paralleled by the formation of gaps in F-actin distribution at the periphery of the cells. Pretreatment of endothelial cells with nordihydroguaiaretic acid blunted the thrombin-induced cell retraction. Microinjection of various putative messengers into the endothelial cells showed that initial Ca2+ mobilization is not sufficient to account for sustained elevation of Ca2+i. The sustained response required microinjection of phospholipase A2 or co-injection of phospholipase A2 with phosphatidylinositol 4,5-bisphosphate-specific phospholipase C, phosphatidylinositol 1,4,5-trisphosphate, or CaCl2, further implying that thrombin receptor(s) can be coupled to both phospholipases C and A2. Sustained elevation of Ca2+i was a necessary prerequisite for the thrombin-induced changes in endothelial cell topography.